S1: Material synthesis and Characterisation:
The NiO/Al2O3 catalyst was a commercial nickel catalyst with 33 wt% NiO supplied by Johnson Matthey. Identification of NiO/Al2O3, reduced Ni/Al2O3 and deposited carbon nano fibres (CNFs) was done by PANalytical X'pert pro X-ray diffractometer using Cu Kα (λ = 1.541 Å radiation, 30 mA, 40 kV). Temperature Programmed Reduction (TPR) of unreduced and reduced NiO/Al2O3 catalysts was carried out in a flow system (Quantachrome Autosorb-IQ automated gas sorption analyser) equipped with a thermal conductivity detector (TPR-TCD).
Temperature programmed oxidation (TPO) of CNFs after HNO3 treatment have done in a TGA instruments. The morphologies of CNFs deposited on the surface of inner electrode along with the colloidal nano/micro particles were examined by using an FEI model TECNAI G 220 S-Twin 3 TEM instrument. Raman spectra of as produced CNFs were recorded on a Bruker Senterra dispersive Raman microscope with laser excitation of wavelength of 532 nm.
S2: Experimental Section:
The DBD was generated in a cylindrical quartz tube with an inner diameter of 20 mm ( The flow rate of the gas was controlled with mass flow controllers (GFC-17, Aalborg-USA). CO2 gas was introduced into the reactor through a Teflon tube and its concentration at the outlet was measured with a gas chromatograph (Shimadzu GC-2014) equipped with a TCD detector and a packed column. The conversion at each voltage was measured after 30 minutes.
The concentration of hydrogen was confirmed with a hydrogen gas analyser (Siemens, calomat 6E), whereas a GC-MS (Thermofisher) was used to identify the products formed. Fig. S1 .XRD patterns of NiO/Al2O3 catalyst a) no treatment, b) after H2 plasma-reduction
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NiO species had been reduced to Ni. Ni peaks at 2θ = 44.1°, 52.2°and 76.2° (Richardson et al., 2004) . The sharp Ni peaks indicate that the sample has a large crystallite size of (18-20 nm). Fig. S2 . TPR spectra of NiO/Al2O3catalyst (Black) , H2 plasma-reduced NiO/Al2O3( Red).
Two reduction peaks are observed for unreduced NiO/Al2O3 centered at 450 and 750 °C, which correspond to the reduction of fixed NiO phase on the Al2O3 support and NiAl2O4 phase, respectively (Twigg and Richardson, 1993) . The absence of a low temperature reduction peak in plasma reduced NiO/Al2O3 suggests that the Ni reduction degree is about roughly 20-30% during plasma treatment. clearly confirms on-set oxidation only at temperature > 800K indicating the stability of CNFs and resulting carbon showed graphitic character (Chen et al., 2009 ).
